Suimmary. Lipoxidase, in the cotyledons of squash (Cucurbita moscata) seedlings grown in the dark, reached its peak activity on the fifth day and then declined to its lowsvest activity on the eighth day. Under continuous irradiation, the rate of enzyme disappearance was accelerated by red (655 m,u) and was retarded by far-red (735 myu) radiation. Acceleration of enzyme disappearance caused by red light was reversed repeatedly by far-red light in seedlings that received an initial exposure to recl radiation. These responses were independent of the duration of irradiation at each of the alternating wavebands. No change was observed when the white light was administered either 24 hours before or 24 hours after the red, far-red treatment.
Previous stdl(lies oIn the effect of light on lipoxidase metabolism in the cotyledlons of squlash seedliings iin(licatedI that enzyme activity decays in the dark and the rate of einzyme decay increases as both the light inteinsity and exposuire times increased. This light-dependclenit dlisappearanice of enzy me responise was correlated with the known characteristic featulres of the reactioin presuime(l to be b)rouight abouit 1y the high energy reactioni (6) . Dlurinig the couirse of this study, phytochrome was detecte(l in the cotyledonis where lipoxidase was also heavily localized. The time-course study indicate(d that both lipoxidase and phytochrome are eitlher absent or dormant in the dry seeds; both are activ\atedl at about 48 houirs from the start of hv-dration, reach their maximLum activities at about the fouirth or fifth day aind theni decline (6) . The similarities in their patterns of activation andl disappearanice, their heavy concentrations in the cotyle(lonis anid the sensitivity of lipoxidase to light, The enzyme was prepared from the cotyledons according to the procedure described earlier (6) . Briefly, this procedure was as follows: Cotyledons were ground in sand and the pigments were repeatedly extracted with diethyl ether. The etherfree residue was extracted in a known volume of cold sodium phosphate buffer. The suspension was centrifuged and the lipoxidase activity of the supernatant liquid was determined spectrophotometrically (4, 5, 6) .
Previouisly, it was found (6) that lipoxidase activity in the cotyledons of dark-grown squasb seedlings commenced at abouit 48 hours, reached a peak at about the fifth day and then declined exponentially to its lowest level on the eighth day. The method for the statistical representation of data employed is the same as was used in previous reports (5, 6); i.e., the decline in zero-order activity rates, from the fifth through the eighth day, is a decay constant, and the change in the magnitude of this rate constant represents the effect of the light to which the seedlings were exposed. 
Repetitive reversibility of lipoxidase metabolism in the cotyledons of squash seedlings. One group consisting of 6 batches of 4-day old etiolated seedlings was exposed to red and the other similar group to farred light. After 90 minutes of irradiation one sample from each group was transferred to darkness and the remaining 5 samples were mutually exchanged. After every 90 minutes thereafter removal and mutual exchange was repeated until all the samples had been removed to darkness. Decay constants for enzyme activity were determined as described for figure 1. Left: initial exposure to red (R) followed by far-red, red light cycles. Right: initial exposure to far-red (F) followed by red, far-red light cycles. Top: radiation flux for red and far-red w-as 40 AtW/cm2; Bottom: radiant density of far-red was increased from 40 to 80 ,iW/cm2, i.e., red to far-red ratio was 1 :2.
Results
Conttinuiiouts Red, Far-Red Irradiaitiont. The decay curves for lipoxidase activity in the cotyledons of squash seedlings exposed to red and far-red light are shown in figure 1 . It is shown that while the decay process increased as the exposuire time increased, the enzyme depleted faster in the red than it did in the far-red irradiated seedlings. The rate of enzyme decay caused by far-red remained low for the first 90 minutes buit it approached the levels of the dark controls when the exposture time was increased; the rates of enzyme disappearance in red light matched the decay constants of the unirradiated samples duiring the first 45 minuites btut increased thereafter (fig 1) . -0.5- -0.8 (bottom) except that the samples were given 3 hours of white light (20X0 ft-c) after 24 hours of red, far-red treatment, i.e., on the fifth day. As usual, the sampling w-as repeated from the fifth through the eighth day. Bottom: the 3-day etiolated seedlings were given 1 minute of wNhite light (2000 ft-c), returned to darkness to complete 4 days of growth. They \-ere then treated the same way as described for figure 3 (bottom).
after the red, far-red (left), or after far-red, red (right) light cycles. The lower part of this figure represents samples that were given a brief exposure to the white light 24 houirs prior to exposures to antagonistic wavebands. Oualitatively, the restults obtained with both pre-and post-treatment agree with each other; Thex-also agree with the responses of samples that were handled the same way, but withouit the pre-or post-treatment to white light (fig 3, bottom) .
Discussion
The sensitivity of lipoxidase to prolonged light exposuires suiggested a strong correlation with the known photorespoinses presuimed to be controlled by the high energy reactioni (6) . Lipoxidase also 
